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�⃗� : Magnetic Force N

𝐵 ∶ 𝑀𝑎𝑔𝑛𝑒𝑡𝑖𝑐 𝐹𝑖𝑒𝑙𝑑 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑎𝑘𝑎 𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒 𝑜𝑓 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝐹𝑖𝑒𝑙𝑑;  𝑇𝑒𝑠𝑙𝑎𝑠 𝑇 

µ ∶  𝑃𝑒𝑟𝑚𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑓𝑟𝑒𝑒 𝑠𝑝𝑎𝑐𝑒 ;  4𝜋 × 10
𝑇𝑚

𝐴
⎯⎯⎯

𝑛 ∶ 𝐿𝑜𝑜𝑝𝑠 𝑝𝑒𝑟 𝑚𝑒𝑡𝑒𝑟 ;  
#

𝑚
⎯⎯

𝑁 ∶  𝑇𝑜𝑡𝑎𝑙 # 𝐿𝑜𝑜𝑝𝑠 ; #
𝐿 ∶ 𝐿𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑀𝑎𝑔𝑛𝑒𝑡𝑐 𝐹𝑖𝑒𝑙𝑑 ; 𝑚
𝐴 ∶ 𝐴𝑟𝑒𝑎 𝑜𝑓 𝐿𝑜𝑜𝑝 ; 𝑚
Φ ∶ 𝐹𝑙𝑢𝑥 ; 𝑇𝑚  𝑜𝑟 𝑊𝑒𝑏𝑒𝑟 𝑊𝑏
∈∶ 𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑚𝑜𝑡𝑖𝑣𝑒 𝐹𝑜𝑟𝑐𝑒 (𝑒𝑚𝑓) ; 𝑉

𝑀𝑎𝑔𝑛𝑒𝑡𝑖𝑐 𝑁∗

   = 𝑆 𝑃𝑜𝑙𝑒

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑐𝑎𝑟𝑟𝑦𝑖𝑛𝑔 𝑤𝑖𝑟𝑒 𝑖𝑠 𝑠𝑢𝑟𝑟𝑜𝑢𝑛𝑑𝑒𝑑 𝑏𝑦 𝑎𝑛 𝑚𝑎𝑔𝑛𝑒𝑡𝑖𝑐 𝑓𝑖𝑒𝑙𝑑

𝐶𝑜𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑎𝑙 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + → −
𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 𝑅𝑢𝑙𝑒∗ 𝑃𝑟𝑜𝑡𝑜𝑛
𝐿𝑒𝑓𝑡 𝐻𝑎𝑛𝑑  𝐿𝑎𝑤∗ 𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝐹𝑙𝑜𝑤
       (Or back of right hand!)

𝑛 =
𝑁

𝐿
⎯⎯

Magnetic Flux : # of field lines that pass through a coil. 
            Highest : perpendicular loop
             Lowest : parallel loop.

𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝑀𝑜𝑡𝑜𝑟𝑠
𝐶𝑎𝑡ℎ𝑜𝑑𝑒 𝑅𝑎𝑦 𝑇𝑢𝑏𝑒𝑠 𝑒

𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑖𝑠 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑 𝑏𝑦 𝑐ℎ𝑎𝑛𝑔𝑖𝑛𝑔 𝑓𝑖𝑒𝑙𝑑𝑠.
𝑃𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑚𝑜𝑣𝑖𝑛𝑔 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑚𝑎𝑔𝑛𝑒𝑡𝑖𝑐 𝑓𝑖𝑒𝑙𝑑 𝐹 = 0

𝐹 = 𝐵𝐼𝐿𝑠𝑖𝑛𝜃

𝐹 = 𝑄𝑣𝐵𝑠𝑖𝑛𝜃

Φ = 𝐵𝐴𝑠𝑖𝑛𝜃𝑉 = ∈ −𝐼𝑟 𝑉

𝑉
⎯⎯ =

𝑁

𝑁
⎯⎯⎯=

𝐼

𝐼
⎯⎯

𝑁 𝑆

1𝑠𝑡 𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 ∶ 𝑊𝑖𝑟𝑒
Thumb : Current
Fingers : Magnetic Field

2𝑛𝑑 𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 ∶ 𝐶𝑜𝑖𝑙 (𝑆𝑤𝑖𝑡𝑐ℎ 𝑅𝑢𝑙𝑒 #1)
Thumb : Magnetic Field (North)
Fingers : Current

𝑁 𝑆

3𝑟𝑑 𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 ∶ 𝑀𝑎𝑔𝑛𝑒𝑡𝑖𝑐 𝐹𝑖𝑒𝑙𝑑
Thumb : Current (Like 1st)
Fingers : Magnetic Field (Like 1st)
Palm : Force

Current/Magnetic Field
    X    ∶ 𝐼𝑛𝑡𝑜 𝑝𝑎𝑔𝑒

:  𝑂𝑢𝑡 𝑜𝑓 𝑝𝑎𝑔𝑒

90

Palm

Induction: production of an electric/magnetic state by proximity to an electrified/magnetized body.

In front
N

Current
Force only if: current at 90  to the magnetic field (Force is perpendicular to both). 

𝐹 = 𝐹@ ;  𝑂𝑟𝑏𝑖𝑡∗
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